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Many organisms undergo programmed changes in their
morphology and physiology during development. In plants,
this occurs most obviously during the transition from
vegetative to reproductive growth, when the shoot stops
making leaves and begins to manufacture flowers or other
types of reproductive structures. This event is preceded by the
transition from a juvenile to an adult phase of vegetative
development (vegetative phase change), which is marked
primarily by changes in leaf anatomy and morphology. Genetic
analysis of vegetative phase change in maize and Arabidopsis
has revealed that this phenomenon is regulated by several
endogenous small (21 nt) RNAs. Among these are two
miRNAs—miR156 and miR172—that have complementary
temporal expression patterns and target different families of
transcription factors. miR156 targets 10 members of the
SQUAMOSA PROMOTER BINDING PROTEIN (SBP/SPL)
family in Arabidopsis and 11 members of this family in maize.
As a group, SBP/SPL genes regulate most phase-specific
aspects of shoot development. These features include epider-
mal differentiation, leaf shape, the rate of leaf production,
axillary bud outgrowth, the differentiation of leaves in the
inflorescence, and flowering time. Sequence analysis, and the
phenotype of loss-of-function and gain-of-function mutations
suggest that SBP genes can be grouped in 4 functionally
distinct clades.The SPL3/SPL4/SPL5 clade in Arabidopsis
regulates epidermal differentiation and flowering time. miR172
acts downstream of these genes, and functions via its effect on
the APETALA2-like transcription factors TOE1 and TOE2 in
Arabidopsis, and Gl15 in maize. Efforts to determine the
specific functions of other SBP/SPL genes will be described.
doi:10.1016/j.ydbio.2007.03.074
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Inductive signals from wnt, TGFß, FGF, Hedgehog (HH) and
Notch families, and their inhibitors, govern pattern formation and
cell fate determination in metazoan embryos. Most knowledge of
inductive signaling in embryonic pattern formation has emerged
from studies of a few model organisms with common features,
such as the BMP ligand–antagonist system, a paradigm of dorso-
ventral (D-V) patterning. Are such inductive signaling systems
deployed in conserved ways across the evolutionary spectrum?
To address this, we have scored embryonic expression of
signaling pathway genes outside of the Bilateria, in the Starlet
Sea Anemone Nematostella vectensis (Nv), an anthozoan
cnidarian that last shared a common ancestor with bilaterians
600-700 MYr ago. Despite this separation, Nv has orthologs of
wnt, TGFß, FGF and HH pathway genes that are expressed in
patterns suggestive of roles in germ layer specification and
regional patterning. TGFß members are expressed at gastrulation
in a non-paradigmatic way, and together with other genes they
define a ‘proto D-V’ axis of bilateral symmetry. Nv FGF8 may
specify neural cells like vertebrate FGF8, and Nv HH gene
expression correlates with cell fate determination. Some Nv
signaling genes display conserved functions in frog embryos. We
suggest that planar signaling dominates in Nv, an ‘epithelial
animal’ and that transepithelial signaling arose with more
complex bilaterian body plan organization and organogenesis.
Metazoan signaling systems thus have deep evolutionary roots,
and use of these systems in embyogenesis has been modified
during the evolution of bilaterian model systems.
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